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1 

-ft. 

ii. 

nT^5)SlT7 H U Xlt D ^fr -5 »»C97 
[0 0 0 1] 

16^n^afflL*^^^U (ROM) f;:ig-r^- 

[0 0 02] 

. [0 0 0 3] ffi*0TX^5^ROMO»|^tt. 013»C^ 

7U>f, ^»3&^e»cf>7HWX$lt0aO7Hl^XAy:7 
7, :©0i^^nfc7H]/X$xn-HUTS«$nfcx 

;<^»J7^^*^^<^x-^$<ft^T-5'fe>X7> 

[0 0 0 4] VXi^ROM«. ;^$aft;JCfp7T> i«jS 

1, 0, 1, ot^itL. z.n\zn'r^mi)y'-^ 
Do^mwmit^i, 0, 1. ors>^tLftt^<D. ^ 

AD\t7¥\^XJ^yyr^t Ifc^Mti. MJro'^xn 



(2) 4$§S^7-3 34 9 9 6 

>:/T r 3anTffl*^n, 2(Cffl:^lDlBT r 4iinT 
mtj-^rOfo i¥":3TC<^TX^ROM0575'-feX^^A 
li, r 1 + r 2 + r 3 + r 4-t?*r). 7HUX<0'9--r:5^ 

[0 0 0 5] ^fc;^;^S*7Xi^ROMtt, *^2trfie« 

(Dmm^t\z^o±^&itLxi^^rztb. y-rxiz^^m 
j^? mn^m^^fc^-^iz^^^xmrnt^. ;i<z)7KPx^>y 

7Hl^XA:^AD$i;Dyi7CK<D4±;&to 

[0 0 0 6] ^<ommif<bm^M.»wzmi mi? 

l^y.yy^<Dti5i3\z^ 0 rtSPlElK**K»$nT;^«k;&« 

mn^t. mi 6\z^Lrc^^\z. mmmvss\z\t\z^ 

1 7 tr^fct ^ tC, 7H1/XAAADC7)H. L U'^JP 

V iLo^ D €f 0 t 5 tc^^^tiTV^fc t-r 

^^±d^^*^e. 7HUX^:y^(^Hl/^;i/Hl:^tt^(^ 

01 6ic^-r<fc^iztt»Kw;i'*TflST-r-5o ;i 

[00 0 71 

[%^7&<«ftLJ:-5tr^^^] £4±<OJ;3{caa5COR 

Vi^^Hd^*-^;^. z.<n^mtl.WoMSzm.h^U^\i1t 
><or, Kj«SIEi:a/-f Xi4lpl±^Ho;rcROM$a 

[00 08] 

[^a$:»ftf ^fc«e><o^a] ;:co%?gtc«^-7x^^R 
40 OMtt, x-3';^t:F»5glCgfS^n^y^»J7^'f 

0 ;* ^ ij 7 cDx- ^ $a«-r ^ 7 H UX ^&3C 0 

tf^n3?i7^^iCcD7KUXM-;:7Ti. BuiB;<tU7 
-i5^-fe>X@?Sc!:, l5E7}=UX/ty:7rS^;x-i?'ir §g 

5A7r)^> A;biaT75t^ii««$nT^i^Sa~C7KUX 
3l0i^^^f7^}fi»O7 Kl^X^:y^^&=&1-^c: i:€:« 
5£? aiiUTVi^. i)t:C(0^?gtCJE5ViTiff^L<li, 
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(3 

3 

[0 0 0 9] 

:fLrci^mx(Dy'-^mmLifint)n^:itizu:s>. se 
\z^r)m^'^nfty'-^f3m^th^n^^x0mm m 
LTt), mmmzi^^^)v^'iAf)mm'^nrzt^\z 

^^miRhxMK^&tz,tt^xt^. z.n\z^^. SE* 

[0 0 10] 

^ y D ^ A tci; 13 X- ^ ^t7f:»^ ICf2ffi$ ^^^) 
7U-f 10 1. CC0^^U7W 1 0 l<^7-HiBSil« ^ 
^rfr^D-^/T^n-yi 0 2. \iyhmWR^no'^y2:s 
xn-yi0 3. ^S:6>^«*&$n^7KI/XAa 

Ak , -Am ^^D2itr7HVXnty7r 1 0 4 
(1 0 40. 1 0 4k . 1 0 40 ) > ;<^y7 
l^i- 1 0 loydy h*l7'-;$^&K^W'rx-^-fe>X@ 
»1 0 5 (1 0 50. 1 0 5d ) , x-^-fe>X© 

2&1 0 5Ta^^a$n;t7^"5'^£^6Sffl*aTicsioffl 

t-tia:tlI§Kl 0 6 (1 0 60, 10 6n) ^^f-T 

^. 

[0 0 1 1] ;^^U7l^'f 1 0 l«m(?, 02tC^ 4» 

"0") fi\ ^-Ym}Nh\zHv^)\^mm(^xnitt^ 
\z:i->^^^^\zm^oh^\^mzmM^riitim (x 

0 2T«. NORl!cO^^Ut:;i^&^LTVi^;&t. NA 50 




4 

[0 0 12] 7Kl/X/^y:7r 1 0 4|j:, ^uy^W^ 

2?^jSc07Kl^A7*y^l 1 1 a, 1 1 1 b^^TTS. 
;ine»7KUX^^/5'l 1 1 a, lllb«, SilcSlffl 

-^wmt^ii^ ^^y^wm\z^r>x'9^^nx^mzy 

K^X^O^i^^^fxPo 7KUX7^;^l 1 1 a, 11 
1 b(C^02.Snfc7Hl^X«. irk^^^l 1 2lCcfcD 
SS^i^tXT. P'^xH-yi 1 2&r;:^^ixx3-^l 
0 3k:«f&$n^. 

[0 0 13] TYVXnyyy 1 0 4*t2«a5lc5>tte 
nx^i^CltlCM^iLT, x-3^ir>XlElBl 0 5t>jS 

miy vmzK'ht'^^mm^Vi^ 2 «jRco^ n 1^ 

OT^-t>X7>y 1 13 a, 11 3 b$^rr<5o Ctl^ 
2?S«feO-fe>X7>:/l 1 3 a, 1 1 3bt)i7D-^^a 

7>y 1 1 3 a, 113 bTK^W^n;tx-^li, -fe 

i^^^ 11 4tc J: DS^^nr. ffl;0(Hi»i 0 eirjie 

[0 0 14] £(±<D7]^UXA*y7r 1 0 4ftr;x-^ 

-trvxiojssi 0 b^^^mxmvF^'^^it^\z. 
uy^QK \zm^\^'^x^mmn^ uy^ ^^m-^ ^ d 

[0 0 15] ;i<^glJfi0lltCct^VXirROMCOx-^S? 
WUKf^*, 0 3^£^MLTK§g-r^. ^Dty^^jSim 
»1 0 7 35>^#^n^.^aH»8i5^n-/^i:cn«CJ:^# 

Sip^^ a ty C K t<Dm%XT H l-X(O?R0ii^»fP t 
[^a8LT7HUXfi^A0 A« ri, 1, 0. 0. 1, 

1. tXi^^ntztr^. $;tcn^>co7Hl^XA 
0 tc*t-r^ffl:^x-^Do 0»i^fi7)t n, 0, 1. 

1. 0, -J Tft^t-r^o 0T«^/n-;i7iJ-'f 

0, (3), -r^urvi^. 

[0 0 16] H^©J;3k:7h*l^Xx-^tt. ^D^^^^ 
C K cr)4T3&^ D a >i/T 2 »ai<D7 K UX 5 5/ ^ 1 
11a, 111 btc5!SJC^4>SllT^0j^*n^. flJ-^ 
Sl«»Ec07FUX^«y5"l 1 1 a«:. ^SlJ-'f i^;^ 
(D. <3). ®, •"O7KWX<^lt0a*, a2«K<07K 
VXyy^l 1.1 b«^H»t^-f ®, "•(D7Hlx ^ 
X^£^Dj^tr. cnE^2?^ittCD7HUX5ry^l 1 1 ^ 
a, 1 1 1 blcgtDa*nfc7HUXtt, ^^Dy^CK 00 
a>3i±*t0^^5>^T«SA»frr-5-feW5^5' 112 o 

rS' 1 1 2{cJ:D*0ttl$nfc7Kl/XICctD. ;<€y7 ^ 

^. 

[0 0 17] \iyhm^-^\t> ^Uy^CKa)iL±ft^ 
D5^^5>i^-C2«iK(0-fe>X7>:/l 1 3 a. 113 
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5 

2I^SE(D-fe>X7>7'l 1 3 a, 113b(CctD«ft$ 
to 0 1 8] «±c0ck3lcUT. 

<om 1 4 \zmt^^m^nmt(Dm%x^mrti\t. c 
(omMm^z^^f'^xn. ri^uT./'^yyrioAx^: i 

-^1 0 3, ^^^UTU-i 1 0 15fcr;-fe>X(ol»l 0 5 
6;^^ n 7lHl»eST« 1 •y-'f ^;l.;!^Vr 2 + r 3 a±v 

^n\t. 2ihm(j>mn<Dnmmmz^^x. y'-^m 

[0 0 19} m4\t. 2mm(DT\^UXyy9'l 1 1 
a, 1 1 IhftU^^l l2fi^ibU^7}iU7./'^yy 

r 1 0 4 <^:&^f:M;5:#l*WT*^, S i ^m(r>7 F UX 
1 1 a\t. T\^U7s^^Uy^mmz^^K1& 
bxmDiLt^^Uyi; KCMOS>r>A-3^3 0 1 1> 

^3 0 2 t^Uy^ KCMOS-f >A-:J^3 0 375^3^16 
^»K$tirc7!y5'I5I?ii:;5^e,«^$nTVi^o ^Uy 
i^HCMOS-f >AW3 0 1^3 0 3i:fi. SV^IC^S 

2»tt<D7H^X^>>5'l 1 1 bt)|^S<D#|jST*-6. 
^bm2^m<0^Uy^ HCMOS-f >;^-^3 0 1 

3 0 3 li. mi ^f^t\tikm^mftm>izm(D^ a y 

^^^BCK, /BCK{C<tOf!l^$tt^. 
[0 0 2 0] -feWiS^^l 1 2li, 2^)KCDTHUX^*:/ 
^1 1 1 a, 111 b©x-5'^XSlC^#^TlStOtfl 
fi^Dyi^ HCMOS-f >A-:^3 04. 3 0 5 H 
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^3 tti ^ tlfcx-^ Sr^ 19 fflf ;t«i)CDA y 7 7 ffi C M O S 

HCMOS^>A*-^3 04, 3 0 5tJ, 
[0 0 2 1] aSli, 04CD7HkX/X-;7r 1 0 4(0 

f^ss^wjc^^gy^^a^^ n y^m^^^m^^ uy^ 

□ ^;/:/4 0 1 •ec0-^C0tti:^Q, /Q^iSifl^D-/ 
i^? ^CK©i63i|S^&a:^ANDy"h4 0 2. 4 0 3. S 

tfcn^<^ai:^^£S€-r-&-r>A-^4 0 4. 4 0 5tc 

[0 0 2 2] 7Uy:/7n*;/y4 0 i<^-^oa:*Q. 
/Q\t. ^^i;uy^^i/2^m\ytzm^x$>^. ^ 

^A, Bt;5:^« ^^tm^QiiStp^^D^y^CKcoa* 
a:^ANDy-h4 0 3(Oa3:b,^^&, mi^m<r>TfV 
7.yy^\l\ a^&KWf -SfflS^D^y^m^ACk, 

20 <»:^AND^-h4 0 2(Otii:f)7!i^^. ^2^itea)7Kl^ 
X^^y^^l 1 1 b^MflT^ffltSiJ^D^/^m^BCK, 

^7 p ^> C K i: c^gl^tl® 7 ^c^-ri: 3 tc:^§ . ; 
[0 0 2 3] mA<D^o\zm&^nit7VV7snyyr 

<o«ifp$. ig7<Oi5^-r^>i5^0$ffiiiTia?i-r'5. 07 
n> %(Dm^(nmtmm\z. &^^uy^cK\zwimh 

T7H^XM^A0 n, i, o, 0, 1, 1, -J 

tXi^^tiitm'^cDm^^^ ^>^^7nhx^.^^. 
y^^^^Jl(D<DT]^UX\t. ^ay^m^ACKi}^H 
U^)l\ZfSi^tmi^m0T]^Uy^yy^l 1 1 afiico 
^Oy^}^^>n-^3 0 lf}^:t>LX. Mfe^nxy 
-FNalCl^^n^. Z,<Dmi^f0t(O7\^UXyy^ 
1 1 1 a»r^>3jli^ti:tx-:$'(i. {^ay^m^/AC 

Ki)mu^Mzu^ct\z^ r) y y^^n-^n^o 
[0 0 2 4] 'A<o^ay^v-(^)KZ>(r>7]^uy.\t. ^ 

ay ^m^BCK0H V^)i^xm 2 ^m<D7 H l^X ^ y 

^1 1 1 b<oy-HNb«c^oai^n. ^uy^mny 

BCKit^HU^MZfSi^CtX^mn^. SkTmUiZ 
LX. 7HWXx-^mB*, mi^m(07VUXyy 
^111 a*h^2Stt507Hl-X^^;;?l 1 1 btC3^S 

[0 0 2 5] ^15S«E(Z)7H^X^y?^l 1 1 a(t|S}§ 
$nfc-9-'f ;5^;KI)(^7Hl/Xx-:$'lt. ^Uy^m^B 
t(^H\^^}V\ZiX^t. ^U^^l I 20^Uy^V-i> 
/"^-^ 3 0 4f)^^>hXmr>m^tl^. ^2Stt<07H 
UX^y^l 1 1 blZ^t^^smtD-^ }UZ>iD7 VUTs 
f-i^\t. ^Uy!;mnAfflHU^)V\ZfXD. tV^^ 

1 1 2<©5^n-;^7hw>A-^3 0 5*<;i->-r*i::i:<k 
r)3tDdi$n^. «TI^S»::UT, Sl»iKco7HUX 
7 5/^^1 1 1 a i:S2^S£(07F 1^X5^/5^1 1 1 bJC 



(5; 

7 

[0 0 2 6] e^±(7)i:'9tc^5)9lT»f^-r^2?giK<^>^ 

THl^X^^y^l 1 1 a. lllboy-HNa, 
N b tCJ^ C <^>^?^^ > H A-'»X (w<t ^ y X^iffl-S. 
[0 0 2 7] L;6>U 7- KN a Ir y -f X;&iiH'5:5''f ^ 

4li:r7T*^. -eUT, 7Hl^X^v^l 1 1 aC9^ 
P y H-f >A-:$^ 3 0 1 *^:t 7 LTx-^«^*^ffilC 

0 4;0^^>tc;5:oT. 7HUX;^^S0ffl5n^. y-H 

xa'-^^(ci^^n^7HUX5'-^(cy^>HA* 
[0 0 2 8] meu. 01fw^Lfc5^-3'i:>X®SSl 

0 5 0M.f^^m^mx$>^. 2 ^m<o^ a^^ mM^± 

>X7>7'113a, ll3b<0^mXi3m'lN\t. 
tiyh^n-^l 0 3(C^0a«Sn^>t^U7W CO 
My hm^'L\Z'DUffi^. :^l»«£(0-fe>X7>7'l 1 
3al^. 3S?$n;t^^U h^>xX^Mij;^f««ilK?l^ 

K6 0 a ^<^tll:f7y-HA-SEN0DI|jBE^ii'lt* ^ 

a^-H^iljiiiBSe 1 aCom:^^&y-HA-SENiC 
jEJiSt* "6 ^Uy^ nm^OsmmMn e 2 a i: 

S©»&6 2 ai:*t5^->5r^\;,^«ag^£j$^^^>^>;;^ 
l5i»6 4aSrMj«LTVi-5. 

[0 0 2 9] y'J-fe>X[i»6 0aJ3:> v-x*««Sk: 

a«$n/c:/;^7^/>^fflPMos Vy>vx9Qntz. 

niCit^KiK^n/^NMOS h7>S?X5'QNl<i:j&>P»M 
J5£$n. NMOS h5>vX^QNl(7>V-X«. NMO 40 
S h7>vX^^*ie>;^$h7>X77y-hSWA$:fr 
UTA:^3«i^I NJCttastlTVi^. NMOS h7>i? 

x^QNiw-y-h • y-xraic«. •T^-ij'ttja^oy- 

:^U>H5 7-Sliaii<iS6 1 att, PMOSh^> 
>?X^QP4, QP5;&>e>?a:^i6aft?5^:. NMOSh^> 

(0 0 3 0] iE*iS0K6 2 all, T^-rJ'ffii^^tcy- 50 



► 4$M¥7-3 3 4 9 9 6 

HA - S EN$r^i^lcHI/^;i/^;t«L 
ie)®'b<DT, y-KA-SENi:«SVDD0W(Ciaa?!ISS 
^^tl/cPMOS h7>vX3'QP2» QP3t, y-HA 
-SEN VSSP^tCfii^Jgtt^nfcNMO S h > 
vX5'QN2, QN3tS:^fS. NMOS h7>vXi5'Q 
N3(oy-ht^Sip^^a:yi5?CK(c<i:r)WW5n, NMO 
S h^>vX^QN2(0y-h«. 2aCD>r>A*-5'14 
, I 5 )6i^;5:-5A*!y7 7^£^hbT:^l/'>ha7-l!^ 
SliS'IigSe 1 a<Offl:f7y-HA-OUTtCj;0felW5n 
^. PMOS h5>":^Xi5^QP2oy-httSipi5^D^^5^ 
CK<^)Sfe^^Py^/CK(C<fc0^1^$n> PMOSK 
7>vX^QP3coy-h«, 2g0-f >A-:$' 12 , I 

S6 1 aoai:fjy-HA-OUTlcJ:DM»^n-&o 
[0 0 3 1] ll2^Sfe(0-fe>X7>:/l 1 3 bt)^« 
IC> :/Ui:>XlHlK6 0 b^:. :^U>h5^-S^*!iia 
fiiSe 1 b&tnEISS|51Sg6 2b;5^^)5:'5y-^>-fe>X 
lHl?S6 4b t^fe^tT^. ie<^))SaffltC^V>Tii> ^IJi^tt 

<^'fe>x7>7^i 1 3ahi^^^u^\zwi\:n^^¥i 
\.xmmftmm\t%<. m2^m(D±>xT>':fi 1 3 

btl<Dh^>X7ry-hSWBtt, Sl«iKo-fe:>X 
7>yi 1 3 acoh7>X7ry-hSWAtf;3:35ffico 
5^ P !y ^{i^ B JdJ: D $0W^ n^. 
[0 0 3 2] J:n^29^a5(Oir>X7>:/l 1 3 a, 1 

ish^mmmmsei a, e i boaz^y-FA-o 

UT, B-OUT«. S:frUT 
irl/^^^l 1 4lC':?>5:*^^o irU^iJ'l 14«, 2?^jK 
CDii>X7>yi 1 3 a, 1 1 3 bCDtti:^&^§^T^ 
OWt"fc8e)<D^P^;;i7 F-f W^-^J'S 3 a, 6 3btrJ; 

SIjsK ^nrt^^^e ein^co^p^y^ F-r^A'-^'o 3 

a, 6 3h\tK\.^\zmQ(Oi7ny^m^B, AiZ^OU 
P^nr, 2*itecO'fe>X7>7'l 1 3 a. 113bcO 

ititj^n^^x^mzmoiH^^ o \z:fx^x^^^. 
[0 0 3 3] ;io«ik:«i*^nfc-fe>xiEiKtD»f^^£0 

oTx-^l8#M;&< ri, 1, o» 0, 1. 1. t 

hSWA;&t:tX S 2 Siffiffl© h ^>X7 7^- h S W 
Bd«:t7-C*0. S^$n^;<^U7l/-r(7>tf5; hUtx 

-^\tm 1 ?^iK(o-fe>x7>:/i 1 3 a\z<oif!^imtin 

•fe>XI§»6 0 aCOffl*y-FA-SEN30<L^'<;HC 

y-FA-ouT«HU^;Kc;k-5. c:nitj;r)--p<» 

!iaam#FBP. FBN*k:Hl/^>lHc;^§, 
[0 0 34] fib. ^;MD(05^n-/^CK;&^LU^ 
JK^fBI^i> jEWilSBG 2 aCDPMOS h7>i^X^Q 
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P2, NMOS h^>vX^QN3^^tC:^7Td&0. 

;&«HV^JPtC7S^^. NMOS h^>i;;:^^QN3ac;P 
MOS K^>vX^QP25&^:r>fC;5:0!fgS;i^7'i6^?^« 

$n^. x-^^;5rt "i** ra&oT, nmo 

S h^>>^X^QN3^t:tX PMOS h^>i^X^QP3 
/-HA-SENJiiEiSiSKifPfCj; 

CO 0 3 5] mmh^-^m •'O" T*oT, ^^'J h 

^-lIMftiiliSe 1 a(0ffl:^y-HA-OUTftLl^ 

MOS h7>>?X^QN3&rXPM0S h5>vX3'QP2 

[0 0 3 6] -y-^i^jKSlCA^ii^ i^Uy^^m^Ad^L 
V^)V. h^>X77y-hSWA;&t:t7lc:;^oT. y 
-FA-SEN<^x-^*t^-y5^^nfc=Kai»r;S-5. 

^ntcm l^m<D±>X7>':/6 2 a<0x-^;5taK^ 

*:'^x--^«57Dy^Alci:Oirl/^^ 1 i 4(D^5?a*:^ 

[0 0 3 7] i^TI^StrLT. ^l«iK(0ir>;;^7>y 
1 1 3 a;5tt:y h«li:>X^fToT^i^fffl. m2mt^a> 
i:>X7>yi 1 3btt-e<0flJ<^li-rfi5^;K^)7'-^^£^ 
';/^LT;in&a:*L. ®2^jK(0i:>X7>:/l l 3 

[0 0 3 8] SeoTCC0^ffi{fllO5^-^-tr>X[5lKtC<t 
2?Sjg£©-fe>;^7>yi r 3 a, 1 1 3 b(0^j* 

^iifb;&^pIffi(c;^-5o *fc-ir>XT>yi 13 
a, 1 1 3h\Z\t. St>y-fX;&«^0^'rv>/-HA- 
SEN, B-SEN$7;l/X-f >i/$ti:Tx-!$^5.y5' 
•r§iE^Sf5|K6 2 a, 6 2b^Wtnx^r). Ztiiz^ 

[0 0 3 91 ^ 1 0 mi O^SSWlC^fe^t-Sx-^^ir 

>xi§» 1 0 5 ^^mvttmmm^^^T. commmx 
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>:/9 1 1. ^<Dmti\zxi:ijmmtimnx^^mm 

i¥'r^:::irD<D^av^W\m^(Dy'-^yy^9 2 a, 9 
2b$^'r^. ^::>(0'r-^yy^9 2 a, 92bOta 
;f3ld:-feUi^^9 3Jc<l;0S«^nTUi:^lHlBl 0 6{c» 

[0 0 4 0] 01 Hi, 01 0CDx-^-fe>Xl5l?Sl 0 
5(^:^*W«I«T*^. ■l:>X7>:/9 1«. 

B L \z^f3iffi^mmkam<o:/^)±>7.m^ eot:^u 
10 >h5^-l!^l!i«S»6 l^itciOM^^tXTVi^. 

UTti. -rw^-^ie *:frtT;*:©x-:5'^-^^9 2 
a, 9 2b»C«l&$tl^o 

[004 1] Sl3^*EOx-^5!y^9 2a«, ^D-/ 
i^m^ACKlcj:D^«^n-5^n^y^HCM0S|f > 

n-^7 2i:^D>;/i7®^/ACKtcfcDKS$n-p^ 
a? D^y^ HCMOS-f >A-5'7 3 t;5>^«^3tlTV^ 
^0 ^2^iK07'-iJ'^>>^9 2b'bfn|S<0«jST^'5 
Sl2?^iKc0^7D-/^ HCMOS-r>;l-^7 1, 7 
3li, IglSiftcO^^D^y^jl^ACK. /ACK^Ji-e 
n^fniSO" tt«(^5:^^5^D-;^M^BCK. /B 

^9 2 a. 9 2 bC0^*7^x-:$^^il«LT^Da'r^ 
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